Clinical experience with autologous M2 macrophages in children with severe cerebral palsy.
Stem cell-based therapy is considered to be a new approach for the treatment of cerebral palsy (CP). Given the potent anti-inflammatory activity and high regenerative potential of M2 macrophages, these cells may be an alternative source for cell transplantation. To evaluate the safety and efficacy of autologous M2 macrophages, we conducted a pilot clinical trial in 21 children with severe CP. The primary outcome measure was safety, which included assessment of mortality of any cause, immediate adverse reactions, and serious adverse effects and comorbidities during 5-year follow-up. The secondary outcome measure was functional improvement in Gross Motor Function Measure (66-item GMFM) test, Peabody Developmental Motor Scale-Fine Motor (PDMS-FM) test, Ashworth scale, MRC scale, and an easy-to-understand questionnaire for evaluation of cognitive functions in our modification. Intradural injection of M2 cells (in mean dose of 0.8 × 10(6)/kg) into the lumbar spinal area did not induce any serious adverse events. No cases of mortality, psychomotor worsening, exacerbation of seizures, and long-term comorbidities, including tumors, were observed during a 5-year follow-up. After 3 months, GMFM score increased from 13.7 ± 7.8 to 58.6 ± 14.6, PDMS-FM score improved from 0.76 ± 0.42 to 5.05 ± 0.97, and the Ashworth score decreased from 3.8 ± 0.21 to 3.3 ± 0.24. Along with gross and fine motor function enhancement, an improvement of cognitive activity (from 1.62 ± 0.41 to 4.05 ± 0.64, according to questionnaire assessment) and reduction of seizure syndrome were registered as well. The neurological improvements did not diminish during the 5-year follow-up period. The data obtained suggest that cell therapy based on M2 macrophages is safe, does not induce early adverse effects and long-term comorbidities, and is accompanied with a significant improvement of motor and cognitive activities in severe CP patients. This manuscript is published as part of the International Association of Neurorestoratology (IANR) special issue of Cell Transplantation.